er nutrient intake and ingestion. The condition of teeth and supporting tissues has been shown to contribute to the maintenance of proper nutritional status and, consequently, general health (Saunders, Stattmiller, & Kirk, 2007) . Edentulous individuals have been found to consume less fiber and carotene and fewer vegetables but more cholesterol, saturated fat, and calories than their counterparts with 25 or more teeth (Joshipura, Willett, & Douglass, 1996) . Second, periodontal tissues become reservoirs for bacteria and other infectious carriers. These carriers then transfer via blood vessels and cause cerebrovascular and respiratory disease (Clemmens & Kerr, 2008) . Third, oral health influences social functioning by, for example, making it difficult to communicate with others. Because older adults often have poor oral health, such as foul breath or bleeding gums, they hesitate to talk with others (Sarment & Anonucci, 2002) . Therefore, maintaining good oral health would influence older adults' general physical and social health in a positive way, which would increase their quality of life (Bailey, Gueldner, Ledikwe, & Smiciklas-Wright, 2005) .
bAckground
As awareness of the relationship between oral health and quality of life has increased, oral health-related quality of life (OHRQL) has been used as an outcome variable in studies of older adults (Lee, Shieh, Yang, Tsai, & Wang, 2007) . Instruments have been developed to assess levels of OHRQL, and the Oral Health Impact Profile (OHIP) is one of the most comprehensive of these. The OHIP was developed by Slade and Spencer (1994) on the basis of Locker's (1988) hierarchical model. This model is part of the classification of impairments, disabilities, and handicaps developed by the World Health Organization (John et al., 2004) . The OHIP has seven dimensions and is hierarchically ordered so that high impact means a low level of OHRQL. It has been used to measure OHRQL in a number of countries, including Korea (Bae et al., 2007; Slade et al., 1996) .
Since the 1990s, the Ministry of Health & Welfare in Korea has been focusing on maintaining oral health among older adults. It established health promotion plans, including an oral health project with the goals of older adults retaining at least 20 of their natural teeth and having less discomfort when chewing (Ministry of Health & Welfare, 2005) . In 2002, the Korean government supplied free of charge approximately 4,700 full sets of dentures to poor adults age 70 and older (Paik, Bae, & Chung, 2004) . However, according to the 2006 National Oral Health Survey, approximately 53% of those age 65 and older were still experiencing oral pain (Korea Institute for Health and Social Affairs, 2006) . Another study found that approximately 96% of Koreans age 65 and older experienced dental caries and approximately 90% of them needed oral prophylaxis and periodontal treatment. The national oral health goal for older adults for the year 2010 is for adults older than age 65 to have at least 19 of their natural teeth remaining (Paik et al., 2004) .
Despite profound oral health care needs among older adults, the significance of oral health issues among older adults has been largely overlooked (Vargas, Kramarow, & Yellowitz, 2001) . The purpose of this study was to investigate the relationships among level of oral health, nutrition, and OHRQL and to identify predictors of OHRQL in Korean older adults. The results of this study will help nurses develop oral health-related programs for community-dwelling older adults. It is anticipated that these programs may facilitate Korean older adults' achieving a higher level of oral health and OHRQL.
Method

Design, Sample, and Data Collection
This descriptive, correlational study was conducted to investigate the relationships among oral health, nutrition, and OHRQL in Korean older adults. A convenience sample was taken of Korean communitydwelling older adults in a city in Daegu province. Inclusion criteria were age 65 or older, cognitively intact, and agreement to participate in this study.
The investigators visited two senior centers and explained the purpose and significance of the study to the staff members and elderly representatives of the senior centers. These individuals reviewed the proposal and agreed to help with recruiting and provided a chance to explain this study to those in attendance at the centers. The investigators assured them that their names and other identifying data would be kept confidential and informed them of their rights to withdraw from the study at any time and to refuse to answer any question.
While completing the questionnaire, participants were given the opportunity to ask questions of the inoral health influences social functioning by... making it difficult to communicate with others.
vestigators who were waiting outside the survey room. The investigators obtained written permission from the older adults who agreed to participate in this study. Each participant completed a structured questionnaire regarding general information, oral health, pattern of nutrition intake, and OHRQL. Some older adults who had other appointments preferred to take the questionnaires home to finish completing them, so the investigators revisited the center 2 days later to collect the forms. The data were analyzed using descriptive statistics, correlation coefficients, and step-wise multiple regression. The study was conducted between March and December 2006. Three hundred older adults volunteered to participate in the study, and 268 (89.3%) completed questionnaires.
Instruments
Oral Health. Oral health was measured by amount of oral pain and number of natural teeth. Oral pain for the past week was measured using the Faces Pain Scale-Revised (FPS-R) (Hicks, von Baeyer, Spafford, van Korlaar, & Goodenough, 2001 ). The FPS-R consists of six faces scored 0 (no pain), 2, 4, 6, 8, or 10 (extremely painful), and respondents indicate which face matches the amount of pain they have. This scale was originally developed for pediatric use but has been used to assess pain for communitydwelling and cognitively intact older adults (Bieri, Reeve, Champion, Addicoat, & Ziegler, 1990 ). The scale is more reliable than the Visual Analog Scale for measuring pain among older adults (Pesonen, Suojaranta-Ylinen, Tarkkila, & Rosenberg, 2008) . Participants were asked to indicate using the FPS-R the amount of oral pain they had, to check the number of natural remaining teeth they had, and to indicate their denture status.
Nutrition. Nutrition was measured using the Determine Your Nutritional Health tool developed by the Nutrition Screening Initiative (n.d.). It (Kang, Kim, & Lee, 2008) . OHRQL. OHRQL was measured using a Korean version of the OHIP questionnaire (OHIP-K). The OHIP was developed and evaluated by Slade and Spencer (1994) and was translated by Jung and Kim (2005) . It consists of 49 items that are classified into seven domains: functional limitations, physical pain, psychological discomfort, physical disability, psychological disability, social disability, and handicap. Responses to the items are recorded on a 5-point Likert scale with 0 = never, 1 = hardly ever, 2 = occasionally, 3 = fairly often, and 4 = very often. A higher score indicates lower OHRQL. The overall Cronbach's alpha coefficient for the OHIP-K was 0.972 for this study. The Cronbach's alpha coefficients for the OHIP-K subscales were as follows: functional limitations = 0.857, physical pain = 0.887, psychological discomfort = 0.895, physical disability = 0.915, psychological disability = 0.872, social disability = 0.872, and handicap = 0.880.
Sociodemographic and General Health Information. The following sociodemographic and general health information was also collected: gender, age, religion, spouse (yes or no), educational level, living arrangements, subjective health status, number of chronic diseases, subjective oral health status, denture status, and need for a dental examination.
Data Analysis
Data analysis was performed using SPSS/PC version 12.0. Descriptive statistics were used to summarize the sociodemographic and general health characteristics, oral health, nutrition, and OHIP-K scores. Pearson's correlation coefficients were used to explore the relationships among oral health, nutrition and health-related variables (i.e., age, number of teeth, number of chronic diseases) to OHRQL as measured by the OHIP-K.
Step-wise multiple regression analysis was performed to explore which factors predict OHRQL.
results
Characteristics of the Sample
The participants' mean age was 72 (range = 65 to 91). Women comprised 60.4% of the sample, and men comprised 39.6%. Approximately half of the participants lived with a spouse (43.3%), were educated at the high school level (44.8%), and had one chronic disease (48.1%). In terms of oral health, 47.4% had their natural teeth, 34% perceived themselves as having a middle level of oral health, and 54.1% reported they needed a dental examination. Results for other sample characteristics are provided in Table 1 .
The mean number of natural teeth was 17.24 (SD = 10.77, range = 0 to 32), and the average level of oral pain was 2.04 (SD = 2.11, range = 0 to 10). The mean score for nutrition was 4.19 (SD = 3.73, range = 0 to 16), which was classified as being in a moderate nutritional risk group. The mean score for the OHIP-K, used to measure OHRQL, was 64.22 (SD = 34.32, range = 1 to 151). The mean scores for the seven subscales are shown in Table 2 .
Analysis
The correlations among the study variables are shown in Table 3 . Among the variables, oral pain, nutrition, age, and number of chronic diseases were positively correlated with the OHIP-K (r = 0.599, p < 0.000; r = 0.462, p < 0.000; r = 0.207, p < 0.002; and r = 0.240, p < 0.000, respectively) and all of its subscales. Because higher scores on the OHIP-K mean lower quality of life, the greater the oral pain, the poorer the nutritional status, and the greater the age and number of chronic diseases, the lower the OHRQL. Number of teeth was negatively correlated with the OHIP-K (r = -0.372, p < 0.000) and all of its subscales, which means the more teeth one had, the lower the OHIP-K score and the higher the OHRQL. Oral pain, age, and number of chronic diseases did not reach a significance level of 0.05, so they were excluded from the model. A step-wise regression was used to determine the predictive factors of the participants' OHRQL. Independent variables were oral pain, number of teeth, nutrition, age, and number of chronic diseases. Among the independent variables, those that did not reach a significance level of 0.05 were excluded. Level of oral pain contributed most significantly to OHRQL, followed by nutrition and number of teeth. These three predictor variables explained 46.4% of the variance in OHRQL (Table 4) .
discussion
This study investigated oral health and OHRQL among Korean older adults. The study findings reveal that more than half of the participants perceived they needed oral health care services. Approximately 54.1% reported that they needed dental examinations, which is consistent with Yoon's (2006) findings in Korean community-dwelling older adults. In this study, the average number of natural teeth remaining was 17.24, which is higher than the 16.25 found in a national survey of Korean older adults (Korea Institute for Health and Social Affairs, 2006) but is similar to the 17.3 reported in the United States (Russell, Boylan, Kaslick, Scannapieco, & Katz, 1999) . Regarding subjective oral health status, 40.3% of our participants reported theirs as unhealthy or very unhealthy, which is lower than the 52.3% found by Jung and Kim (2005) among Korean community-dwelling older adults. Older adults who perceived their oral health status as poor had fewer remaining natural teeth.
Having fewer than 20 teeth is used as a cut-off point for considering the need for prosthetic treatment (Ministry of Health & Welfare, 2005) . Among our study participants, 38.4% had 20 or more natural teeth. This is higher than the number reported in other countries such as Germany (29%) and Finland (36% for men, 27% for women), but it is much lower than the 70% reported for the United Kingdom (Sulander, Helakorpi, Uutela, & Puska, 2000; Mack et al., 2003; McGrath & Bedi, 2004) .
Participants reported that they experienced mild oral pain and a moderate level of nutritional risk. The relationship between the levels of oral pain and nutrition were also reported in a previous Korean study (Yang, Lee, & Chung, 2004) , and another study found that oral problems such as the loss of teeth and the influence of tooth pain on the eating behaviors and appetites of older adults resulted in a low nutritional status level. These factors ultimately influence quality of life (Jung & Kim, 2005) .
In this study, the average OHIP-K score (mean = 64.22) was lower (indicating a higher OHRQL) than that found in other studies using the same instrument. For example, Lee, Kim, Yang, Oh, and Kim (2005) reported that the average OHIP-K score among Korean community-dwelling older adults in a rural area was 66.37. In another study, older adults living in an urban area had a higher OHRQL than did those in a rural area (Yoon, 2006) . The participants in this study resided in the third largest city in Korea. Results might differ in rural areas where older adults may experience more barriers to receiving proper oral health care. Future study identifying these barriers is necessary. In this study, age and the number of remaining teeth were significantly related to the level of OHRQL. This implies the importance of maintaining teeth as people age, so education regarding oral health practices is necessary. An oral care program including tooth brushing instruction and oral prophylaxis is needed for health promotion in older adults.
Number of chronic diseases is also a significant factor that lowers OHRQL. This suggests that older adults' OHRQL may be threatened as their health status deteriorates. Therefore, routine examination of older adults' oral health should be included in nursing care plans.
The findings of this study indicate that significant factors influencing OHRQL are oral pain and nutrition. It has been reported that oral pain or discomfort while eating reduces the ability to ingest adequate amounts of food or digest food properly (Saunders et al., 2007) . Oral health problems may cause older adults to choose softer, more processed foods that tend to be calorie dense and low in nutritional value. This leads to worsening nutritional status and OHRQL (Henshaw & Calabrese, 2001) . In terms of social interaction, poor oral hygiene in older adults has been found to inhibit personal interaction with others, thus limiting these older adults from participating in social gatherings (Sarment & Anonucci, 2002) . Therefore, nurses should reg- ularly assess for oral discomfort and intervene to alleviate oral pain. These study findings suggest a need to develop objective tools for evaluating the oral health of older adults. The predictors of OHRQL can be used as the basis for guiding and planning an oral health promotion program for older adults in the community. Certain oral health activities, such as improving oral health knowledge and attitudes toward oral health, learning about oral hygiene practices, and using dental health services are recommended for all Korean older adults. An oral health program for older adults should include oral health assessment, nutritional counseling, and provision of information on dental care, as well as routine dental examinations.
liMitAtions
This study had some limitations. First, the convenience sample may not have been an adequate representation of the target population as a whole. A survey of the national population would be beneficial to generalize the results of this study. Second, in this study, nutritional status was measured using a self-rated scale. It is recommended that an objective evaluation of nutritional status, such as body mass index, in addition to self-rating, be used to enhance the reliability of the data.
conclusion
This study attempted to investigate the level of Korean older adults' OHRQL and related factors. Oral pain, nutritional status, and number of natural teeth were identified as factors predicting the level of OHRQL. Oral health has been overlooked among older adults because dental care services are expensive, and health care providers believe oral care should be focused on younger ages, such as school age. However, this study shows that older adults could benefit from oral health care, such as routine screening for oral health and nutritional status. Nurses are at the forefront in providing such services, and it is recommended that they integrate oral health care into their routine nursing care plans.
references
